stacked assemblies via π-π stacking and intermolecular dipole-dipole interactions of the isoxazole and are good low molecular-weight organogelators (LMOG).
7c,e-g The introduction of dyes onto the tris( phenylisoxazolyl)benzenes produced photo-functional assemblies. 7a,d Herein, we report a fluorescent organogel fabricated by tris( phenylisoxazolyl)benzene possessing perylenebisimide (PBI) and long alkyl side-chains, 1 (Scheme 1). This molecule forms stacked assemblies and gels in various solvents, but the structure of the assembly varies depending on the solvent properties. Interestingly, the gel of 1,4-dioxane showed strong fluorescence, whereas the gels of other solvents displayed weak or no fluorescence.
The gelation behaviors of 1 were examined using the "inverted test-tube method". 1 and solvents were placed into a capped test tube and heated until the solid dissolved. The solution was sonicated for several minutes and then cooled to 298 K and left for 2 h under ambient conditions. Gelation was confirmed by the absence of the gravitational flow of solvents when the test tube was inverted (Table 1) . The gels were thermo-reversible and stable for at least 1 month at room temperature. 1 gelled cyclic hydrocarbons, cyclic ethers, and aromatic solvents. The colors and emission properties of the gels depended on the solvent properties. 1 formed yellow gels in 1,4-dioxane and reddish-orange gels in pyridine and in THF, whereas the other solvents created dark red gels (Fig. S1 †) . The emissions of the gels differed substantially depending on the solvent properties: the 1,4-dioxane gel showed strong yellow fluorescence, the pyridine and THF gels showed moderate red fluorescence, and the other gels showed no emissions (Fig. S2 †) . The variation of the color and emissions of the gels can be controlled by the assembly structure in the gel phase.
The UV-vis absorption and fluorescence spectra of the solutions and gels of 1 provided further insight into the assembly structures. Fig. 1c displays the absorption spectra of 1 in both 1,4-dioxane and decalin. The 1,4-dioxane solution of 1 produced a sharp visible absorption band with three vibrational structures (455, 485, and 521 nm) , indicating that the monomeric form was dominant. In contrast, 1 displayed J-aggregation in decalin upon increasing a solution concentration of 1, show the characteristics of the assembling behaviors, which are controlled by the solvent properties. The UV-vis absorption spectrum of the 1,4-dioxane gel of 1 (Fig. 1a , black line, λ max = 460, 487, and 521 nm) resembles that of the monomeric species. Thus, most of the PBI moieties do not form J-aggregates in the 1,4-dioxane gel. In contrast, the benzene gel showed a bathochromic shift. The λ max values of the benzene gel (471, 501, and 538 nm) are almost the same as those of the J-aggregates in decalin solution, suggesting the formation of a J-aggregate in the benzene gel (Fig. 1a , blue line). The pyridine gel showed red-shifted absorptions (465, 495, and 530 nm) smaller than those in the benzene gel. Therefore, the monomeric form and aggregated form of 1 coexisted, even in the gel phase. 1 displayed the sharp fluorescence of the monomeric PBI with a high quantum yield (ϕ = 0.78) in 1,4-dioxane solution (Fig. 1d, black line) . In decalin solution, 1 showed a broad and red-shifted fluorescence of the J-aggregated PBI (Fig. 1d, red  line) . 7d,8 The quantum yield in decalin solution was low (ϕ = 0.060) because of ACQ. The fluorescence spectrum of the highly fluorescent 1,4-dioxane gel is quite similar to that in 1,4-dioxane solution, while the spectrum contains weak emission of the J-aggregates at 620 nm (Fig. 1b, black line) . The pyridine gel showed aggregated fluorescence as well as very weak monomeric emission (Fig. 1b , red line), whereas the benzene gel exhibited no emission (Fig. 1b , blue line). The quantum yield of 1,4-dioxane gel is 0.066, which is higher than that of the pyridine gel (ϕ = 0.035). These results support the same conclusion as the absorption spectra: the solvent properties drive the aggregation behavior of 1.
To obtain insight into the assembly structure, 1 H NMR spectroscopy was employed. The 1 H NMR signals of 1 were concentration dependent in chloroform-d 1 (Fig. 2) . ). The characteristic upfield shifts of the aromatic protons . λ ex = 500 nm. ) is shown in parentheses.
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This of H c , H d , H e , and H PBI imply that the molecules stack in piles around the pseudo C 3 axis on the tris( phenylisoxazolyl)benzene and that the peripheral substituent PBI creates a close contact with its neighbors. The 1 H NMR spectra of 1 in benzene-d 6 , pyridine-d 5 , and 1,4-dioxane-d 8 were temperature dependent ( Fig. S6-8 †) , and the aromatic signals broadened as the temperature decreased. This behavior indicates the formation of large aggregates in these solvents. The morphologies of the xerogels of 1 were observed using field-emission scanning electron microscopy (FE-SEM). The gel morphology depended on the solvent properties. The xerogel of 1 obtained from the 1,4-dioxane gel displayed a highly entangled fibrous structure with voids (Fig. 3a) . The xerogel obtained from the pyridine gel contains both fibrils and particles (Fig. 3b) , while that obtained from the benzene gel exhibited stacked film-like aggregates with no fibrils observed (Fig. 3c) .
Atomic force microscopy (AFM) observations of 1 on mica provided additional insight into the nano-scale morphology of the assemblies in the solid state. The assembly in benzene solution gave rise to well-developed fibers with an average height of 2.6 nm (Fig. 4d) . The values closely matched the approximate molecular diameter of 2.9 nm for 1 without an alkyl side-chain, indicating that 1 stacked in a columnar fashion to form fibrillar bundles on the mica surface. In contrast, spin-coated films from pyridine and 1,4-dioxane solutions provided sheet-like morphologies with an average height of 3.4 nm ( Fig. 4a and c) . A magnified image of a spin-coated film of 1,4-dioxane solution shows parallel-arranged fibers (Fig. 4b) . These results suggest that the assemblies of 1 in pyridine and 1,4-dioxane formed fibers that were bundled into sheet-like morphologies.
In conclusion, we have elucidated the gelation and emission properties of 1 in various solvents. 1 gelled cyclic hydrocarbons, cyclic ethers, and aromatic solvents. The emission properties of the gels depended on the solvent properties. 1 displayed no emission in the benzene gel, weak emission in the pyridine gel, and strong emission in the 1,4-dioxane gel. The emission properties of 1 in these gels reflect the stacking structure of 1. In the benzene gel, the PBI moiety of 1 formed stacked J-aggregates, which quench the fluorescence of 1. In the 1,4-dioxane gel, the PBI moiety does not stack, and as a result, no fluorescence quenching occurs. The PBI moiety may be preferably solvated with 1,4-dioaxane, preventing the J-aggregation, which results in the luminescence of the 1,4-dioxane gel. 
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